Leiomyomas are benign smooth tumors that rarely affect the neck area. Complete surgical resection is the treatment of choice. Here, we describe a 13-year-old girl with a large leiomyoma of the neck, which increased in size after incomplete resection. The tumor caused progressive cervical kyphotic deformity, difficulty breathing and severe malnourishment. The tumor was resected successfully in a second surgery, and the patient is stable after 3 years of follow-up. Histopathologically, the tumor was consistent with leiomyoma and showed strong reactivity to specific smooth muscle markers, such as desmin and caldesmon. This is the second reported case demonstrating massive growth of a leiomyoma, with emphasis on complete resection from the beginning.
INTRODUCTION
Leiomyomas are benign nonepithelial tumors most commonly encountered in the uterus, gastrointestinal tract and skin [1, 2] . They are defined as circumscribed smooth muscle cell tumors according to the World Health Organization [2] . There are three main types of leiomyoma: solid, vascular (angioleiomyoma) and epithelioid (leiomyoblastoma) [1, 2] . All are well capsulated and show little cellular pleomorphism or mitotic activity, with the solid variant being the most common [2, 3] . Previous reports have shown that the lung is the most common site of metastasis of such tumors, followed by the mediastinum, nervous system, skin and bones [4] . However, some unusual reported sites of metastasis include the cranial epidural space and the right ventricle of the heart [4, 5] .
Primary leiomyomas of the neck are extremely rare, most of which arise from the esophagus (0.3% of all esophageal leiomyomas). Only one previous report described an extraesophageal leiomyoma of the neck region [2] . Treatment of such tumors is primarily surgical, with no reported recurrences [1] .
Here, we describe a young girl with a large leiomyoma of the neck, which increased in size after incomplete resection, causing significant cervical deformity. This case emphasizes the importance of complete surgical resection.
CASE REPORT
At 8 years of age, the patient presented with weakness of the right upper and lower extremities. Magnetic resonance imaging (MRI) revealed a tumor extending from C3 to C6 with intraspinalextradural and extraspinal components (dumbbell-shaped) and extension through the intervertebral foramen of C3/4, causing significant spinal cord compression (Fig. 1) . The tumor also extended to the right side of the neck, encasing the vertebral artery and pushing the carotid sheath laterally. Cervical laminectomy and resection of the intraspinal component of the tumor were performed. Postoperatively, the patient's neurologic condition improved back to normal. Histopathologically, the tumor contained spindle-shaped cells with no atypical changes or mitotic activity, consistent with neurilemmoma (Fig. 2) . Postoperative MRI showed complete resection of the intraspinal component, with presence of a spinal cord signal at the C4 level (Fig. 3) . However, the patient and her family were reluctant to undergo a second surgery to complete tumor resection.
Shortly after the patient turned 13 years of age, she presented with significant neck swelling, progressive neck and upper extremity pain, difficulty breathing and severe malnourishment. MRI showed increased size of the extraspinal component of the tumor, with kyphotic deformity of the cervical spine (Fig. 4) . No other tumor was observed on body imaging. Tracheostomy and placement of a percutaneous endoscopic gastrostomy tube were performed. Biopsy results of the tumor were consistent with the previous diagnosis. Following sufficient weight gain, the patient was scheduled to undergo surgical resection.
Preoperative testing for occlusion of the vertebral artery (encased by the tumor) was tolerated. Surgical resection was carried out though a large transverse incision in the neck. Gross total resection of the tumor (~290 grams) was performed including a segment of the involved vertebral artery. No attempt was planned for correction of the patient's cervical kyphotic deformity. Her postoperative course was uneventful apart from right shoulder abduction weakness and right Horner syndrome. She was discharged home a few weeks later, after removal of both the feeding and tracheostomy tubes. MRI 3 years after surgery (Fig. 5 ) confirmed tumor removal with small soft tissue enhancement in the lower part of the resection, suggesting a possible residual tumor. The patient resumed a normal life and her cervical kyphotic deformity remained stable.
The tumor was a firm tan-yellow mass measuring 13.5 × 10 × 5 cm. It had a nodular consistency and exhibited multiple areas of calcification. On light microscopy, the tumor consisted of bundles or fascicles of spindle-shaped cells with eosinophilic cytoplasm. The nuclei were blunt-ended and elongated, with a fine chromatin and indistinct nucleolus. Atypia was minimal and mitotic figures were sparse. Extensive degenerative changes were noted, including calcification and hyalinization, but there was no evidence of necrosis. The cells exhibited strong reactivity to multiple smooth muscle markers, including smooth muscle actin, caldesmon and desmin (Fig. 6 ), but the Ki-67 proliferative index was low (Fig. 7) . These findings are consistent with leiomyoma.
DISCUSSION
Primary cervical leiomyoma with calcification and ossification is extremely rare, with only one case found in the literature [2] . The current case represents a unique tumor in its large size, progression and associated kyphotic deformity. Myofibroma/myofibromatosis could be a differential diagnosis of this patient's pathology. However, the diagnosis of leiomyoma was based on the morphologically apparent smooth muscle differentiation and minimal fibrous tissue element, with strong reactivity of the cells to specific smooth muscle markers, such as desmin and caldesmon [6] .
Leiomyomas are generally viewed as benign, slowgrowing, asymptomatic masses most commonly found in the fourth and fifth decades of life [1] . Signs and symptoms, if present, are related to the site of the tumor and may cause pain [1, 5] . Leiomyomas are more common in women than in men, with a ratio of 3.75:1, a finding that recently has been attributed to presence of estrogen and progesterone receptors in such tumors, leading to the belief that their growth is directly related to female sex hormones [1, 2] . They are most commonly found in female patients of reproductive age with a history of uterine leiomyomas. Benign metastatic leiomyomas also have been described previously, Primary leiomyoma causing cervical deformity | 3 with a minority of reports describing their presence in postmenopausal patients [4, 5, 7] .
Head and neck leiomyomas comprise only up to 12% of all leiomyomas due to the paucity of smooth muscles in the head and neck region [1, 2] . Previous studies have described the occurrence of head and neck leiomyomata in the oral cavity, nasal cavity, nasopharynx, larynx, esophagus and orbits [1, 8] . Some reports also have described the presence of leiomyomas in highly unusual regions, such as the epidural space [1, 5] . Several hypotheses exist regarding the origin of such tumors. Primary leiomyomas are believed to arise from aberrant undifferentiated mesenchyme, the tunica media of blood vessels, or both [1, 2] .
Surgery is the recommended treatment modality for leiomyomas, with a very low recurrence rate [1, 9] . In the current case, the extraspinal mass encasing the vertebral artery increased the risks associated with further intervention and delayed the second surgery. To the best of our knowledge, this is the second reported case of primary neck leiomyoma not arising from the esophagus. Such tumors should be completely resected from the beginning to avoid progressive growth and secondary complications. 
